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𝐴𝑥 + 𝐸 = 𝑏 A deletes entries
from the vectorized image x.
Identity matrix with missing rows






Properties of a “good image”:
• 𝐴𝑥 = 𝐴 𝐷𝑦 = 𝒜𝑦 is very close to 𝑏:
1
2
𝒜𝑦 − 𝑏 2 is small
• The vector 𝑦 is sparse:
𝑦 0 ≈ 𝑦 1 − 𝑦 2 is small




𝒜𝑦 − 𝑏 2 + 𝜆( 𝑦 1 − 𝑦 2)
Define 𝒜 ≔ 𝐴𝐷.
Reconstructed image 𝑥 = 𝐷𝑦: a linear combination
of the columns (“atoms”) of D
Dictionary (D)
Convex Function
A function 𝑓: ℝ𝑛 → ℝ is called convex if for all 𝑥1, 𝑥2 ∈ ℝ
𝑛 and for all t ∈ [0,1]
𝑓 𝑡𝑥1 + 1 − 𝑡 𝑥2 ≤ 𝑡𝑓 𝑥1 + 1 − 𝑡 𝑓 𝑥2
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